mB*mmtJf (jp) 



«2) & m it & m 



(a) (nmwmm'Awm^ 

(43)&B8B ^ll^(1999)imi6B 



<5i)inta.° mm*$.- 

G0 2F 1/1335 6 1 0 
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G ; 0>2P .1/1335- 
G0 2B- .5/30 
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(54) om^**] j«a^d^*«i:a?ffiR«^« 




(2) 



1 



^-&4fc«r*«>**»^ttJB. *¥»JMS*#-r*aW* 

[fll*»2] aWX*Mfra** 5MlOOnmO«5i 

U ^oi o o 7!>M l! 0 O'O n ntottHrt KTfc* 
(2) ^aSixSRthu^^V^^^fe*^!*. 

( 1 ) R e = ( n x - n'y ) '<X d- ' 

(2) Rth= [ (n x'+'n y)^/2-n a] - X-tf 20 

[St*® 3] «fn«*«^2«ctt±^****tt«r* 
[!•*« 4 ] ttrifl %K«s 2 «c« Ji©36»*^rtt«r* 
[MM&9I5]. aw*#(^fo«JB#* s x 5M.100n 

^TfB^' (1) 



v-a >-fi££: 1 0 0 0 0,0 nm<D(fiBrtl-TIE5£ 

(2) : 7?fellSix5Rthuy— ^4-'i/3 6 

(1) Re= (nx-ny).;Xi . 

(2 ) Rth= [ (n xH-ri y) /-2-n 2] Xd ' 
3fc«tV n xli," aWX»#0>^/l^ 40 
^T*fc9 ; n yf£ a^^M^HAttilO 
JBSr*-e*>'9 ; n?z«tj mm#0«|«OJ|^M 
OB*f*-C* 9"; it Ltv d fia.M3S»*^a««:Off 

**J J:t«»36lltO)Rff ©8IJi#i6»?,**BI*q| l-£G*t 50 
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-M*«'8] MRflftfitf, 2tteut 
XftfltOlE ASM t «#JBIWffi|*)3i®tt fc tfSWWfc 

wis * * j: 5 te« s ftx s 5 ciettoffi a 
«^®o '- • ' < •• ••• ••■ • 

3t»**±E«)'j: 5 l!lE«S*tTl>6.BI**l KBtt©« 
[Sfjfc^ 1 0 ] "*^EW*^J ; *®**-fe/i'*5 jftKiftA 

**oaw*##©Brta4B#itt3fciiioffirtaa»it'* 

[tt«9ll] S5?S»*^ OMlOOnmCi 
Hrtt-TIB^; (1) t$i^5Re^-f-v'3>' 
ffi^r^ru; »vol O'TJrS'l 0 0 0 n mweSHf^lrTIES: 

( 1 ) • R e =- (n x-"— n y )-X d ' A : 

*f . n x-ttc-aW^ffoBrtSffittoHSrSs't 1 *) 
5 ; n y fav-aW^«fft:©®rtaffiWtf5JS«f*-t?$>!9 : ;- 
n z 8\ • aW3£^©J5-S*lRlOHSf^-efc.*» ; -tt 
t« dBaW3E»flfO*S-C*«.. ■. • 

<13t^*s ±1E© i S flX V > 5 lit JfcJg 1 0 JSfEflft ■ 

w^tt*^ii5aw^»*i3j: : tj««*ii!i©a/i*j6».e). 

Ts Has^-rb-g-fewnKffiwjsfeiiawaM^flc®— 
it»o¥^*i^iaw^«fft:ro?rtistii*t©^s^ii 



3 

KB S ttT^ -5 r k SrWtS k 1~ S tf R<S#fe ; 
[oooij . . 

[0 0 0 2}:-,'. 

[^^Ogffl. «^i.(LCD) I*,, CRT (cat 
hode ray tube) £ itlfc L T , MM, Jgft, fiMSl^i: 

t*«Air^©w^fcEB^ 

ftn^- t (om^ytm^m^T h ■ . ***** - 

. t mat*!*; Mxm» tyt^mm^ k * com 

• • • > . 

[0 0 0 3] tt#*B»-7->f^^ft*;T^a?B3fe»ff 

f> «r ffi/B -T 6 ^ £ It* S? ttT l * 6. • 
te> .n««tft*»«rErt)**v *OElpJl*ffiSr-B*:t:S 
£fcfcJ: 9 R**Wbfr«tt, — 

-R«Wb^»^ 
¥6—2 1.4 1 li-6,*^*R. i '«*B4M 1 f5 5 8 3 6,7 9 
»;:H5 6 4 6 9116 2 0 

A- l-9-(D#MIIB«fcfB*dS *>*.■! 
[0 0:0 4l^H#flF4 5 8 3 8 2.5#, N 5 4 1 0 4. 

»i:-e»»«fcElRj'UTV\S*:Je), KEfil*— Y<0 
Ktt* OCB (Optically Compensatory Ben 

d) ***->*i--tWtftt«;. ,J <> > ,KEffl*- K<o»A, 

*T^ErtI**, •«EBttnWl2i*Kttiraa[K:ElRl** 
£ 0 *¥Elft*— Ktt.^sMTErft*— Kk.£VM***S* 
=.r*EW*-Kfcfci*tfjh,*. *¥Ert)*- K*)j*A 
•fe^fi, S< a*&ftj6StLTi^s. fti&Tfi^ ecb(e 
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4 

lecrically .Controlled Birefringence) §y#&§^7FS£fi 

tc> tK^FEIpJ^- Kco»S^/^5?ij^$ttx^5a EC 
Bffl****!S«Ko^'Ctt. «Fffi¥5-2 0 3 9-4 6 

[0 0.0 5] KErpJ^- K^tKVEW*- Klcte, 
K. (TN*— STN^e- V) kit 

fcSo ^^KEl^*— ;K^**El^^KO«S«*ig 
***MtVr h «:JB^* - £ b*t*.-.. U : fit 

XKEfn)^— K^7k s FErpJ^e--,K^»S*^SBTfi, 

«6£fc**»*S*b^5."-»M|S|?9— 1.9.7 3 9 7"*4* 
«.(*H«F.«F5 8 0 5-2 5 3 : -»)»-*5i05SR»WffliSW 
096/3 7 8 0 4'.^«B9 . (Sti+l^ffllP 0 7 8.3 1 

20 2 8 A*ntt*X'He:f±t:. PJ««fls*»*?*tr*»UMI^ 

t6^i T\ V KElpJ^e-7 K(pftA«^ttlfeo«9FA 
«3Fl><3feg^ttS 0 , ■ w ■ i 

[00 06]:" J " / , ■ . - . 

• UJt 5 k -tSWil'.aWW***..^ KE 

[pj^e- KSfcHuksiEErt)*-- K^»ft*^«B(2:R«« 

HdSv;w»P3ffl*S' ^ii- 

*? J:tW!3t«loEB .(4*^»W3t»^ffirtiB«««>* 

40 m^m<o^^kmm^»(om^m^$hkmn^ 

ae^3?«rflc*3J:t/fi3t;BtSrEfi.bTi>fct«^ 



5 

[0007] ffirtSffltta s fi:2rt-5 J: 5 K-ttoffiftJK 
SrEBU *<0Ml2:aW*»#«:«< fcv-aiM* (T) 

tie^ (3) -ctettStt««i^tt^ Q 

(3) : . T=sin 2 (.2 0) sin 2 '(jtR'e/'A) 

•9 ;^Lt; R efi;: 1 '«* A fc:fctt*aW£##Offirt 

4 5* X'frotitd®, tsin 2 (2 ifr ) - ( 1) . |C 

(R e ) iti®^ (TOr'fcfc** 

< y -O' KE|rJ« A*~ K* fctt7k^E 

[0 0 0 8] 

*fc«>o^«] ^pj^@W^. : TI2: 

[1]~.[1 4] 0ttAX**SEB&£tf [1 S'lOflfR 

mftmft%& t co^mm^m^ ± 5 \cta 9 , ,**oasfl 
n mm* j: twi^isiasEfi £ tux 1 ^rt & mtt t -r 

[ 2 ] a«3t»i*dS;*>t.5 7^ 1 0 0 n mOg&Hrt KTSE 40 

^O l,0 0 75^1 0 0 0 nm^tSHrtl-TIES; (2). t?/ 
^SlSttSRthW^— x-i^a ViM:*-*-* [l]-fc«B 

(1) R e = (n x-n y) X d 

(2) Rth= [ (nx + ny) /2-nz] Xd 

!9;nylt aWMWOErta«*OJHW*t**>9 ; 

nztt. a«X»i*^»**ffiOJB»T*T?*>9 

X. dfiaW3t»(*Off'*t?fc-6 0 . 50 
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6 

[0 0 0 9] [3] ttHffl3ft*#2tt»±<0#¥»*tt 
**i-*aW*«r*o«JlflcSr*u, aw*##<&4>* 

irEB^Tt^S [1] I^IMftottASECTKB. ; ' • 
[4] «nffi3tffi^ 2 ft«Jico^S^^ ; t"r5^ 

*«*oafa#«r*b, v^*t^>an*#w»i>; 
[1] »2iiB«oafi*^«fli.j • : 

[5]"a!BS«f#oai«:^ 5»Sl OOnmOSSB 

HO 07!?Sl 0 0 0 nmOgfiH^I^TIE^; (2) >T*^ 
« S tb5 R th u 7*- > a iHfi t *m-tZ> [ 4 ] VfcB 

(1) R e = (n x-n y) X d 

(2) - Rth= [ :(mx+'n y) /2-n 2] X d 

*-e*>o ; nV"'f*^aw*»#oaiiifr^ffirtafttto 
aw-efco ; n zii an^^9ta^«-s^iR] 

^-cfe^o' ; * =• > ■> -y-y>' ■ ■»^ v -"t .-• . 
[00 1 0] [6] - mw3cfti*<DimmmK. ^suu 

-[.3 [4]M^ettottA«^KB.' > ■■ 
[7] ' WHiBJfctRAK aW**MM3J:tf 

<b ^ 5 [r] i^ie«^«»«*'" 
£§s, .. • ■ •-. ■ ■ 

Brt««w^ffl'3te«^ffi.rta-ia«^ 
[9] mytm+nnxvi 1 -nfHJtfls^tr^tfjfc^A* 

fci3V>-c. **A*Mv-aW*»»33-J:TJ^*K3»± 
fBOJ:5^iB«$tbT^SI»**l ^!BttO«A*^K 
Bo.' <:^t)i» **o**A*tt- 
S^J:t^«*«t±B^J:5^aaKSixTi^; [l] ^ 
E«tcb?B[A*^«ia 0 

[0 0 1 1 0] zk^gEft^- K-ottA-fe/^itf 
*A*/i>oW«irB«*ftfc^»0«3)fc***»feftS« 

«*ft#»t-*l>**A*tt«^ 3t^A*tt*#-r*-6a 



(5) 1fcffl¥-l 1 -3 1 6 3 7 8 

7 8 

mn&ftft&xxtMytm&m&ztix^zz. $iti*9 o^Azmm-tzttizx^x.. sin 2 (2<*>). & 

kZftmtTzm&mTxmmo . . <y • m*<om (o) nt^o ^^^^,.^0^^:^^®^^ 

[1 1] mWXftmK 5 75M1 0 0*njrn<a$SBf*3l-T ^-.7.->3^I (R e ) LT^T 

(lj ttg^5R'e^--f-'>3Vfi!:f: t>, (T) tdtt«»L*t\ ' -r 

(2) -c^ftsttSRthu^—T-^a ' n««<b^tton.«ffiojfej»<oaK^»#ffi^<o 

[l o-]-Jwett0«AX^3S& . . • ; ; aE^Jg^^*l^^ffl^O®rtaiatt^(73A«dS||g 

(10 R e = (n x-n y).:x d • -:■ mz. 4 5;. lnft£ J: SJERjfcS tb"C ^ot.^y 

(2) ; .*Rth=. L (n x + n y),./:2-n z] X d . KgBfoJ^-r H^fcH^FEftJ*— KOlWfc-fe/M£jy , LT 

±EOJ:5fcE«£;K,T^5 [10] icfBttGtiKAXa* ^P^TMi,:^^#:p-/^S^^I-^.UT4;5 0 ^ 
[ 0;iO i 2 ] v El 3] nmkik&®*&U%^m*&' , 20 o-c, .&3fe^§«i£Ee£'> .^Kffc^i:£^#.Tv *5I 

#a>*>ft u >•* mftm*ww\zmmztcTi,\z>tfimmytm lo o i 4] 4 , - 

-<7>:E#*f£(A¥^ ■ *«S«^$l«*3.J:r^»n«3tetS*ttWir-5 0 01.' 

fcMKft* ±:5IS**»*tt»--. aW3£##*3JstWB MtW iW.(l-4a) kT»S>(l4b)-OlB i 

36»*E«ft*trv>6ilfc*1W£ii J *»n.«3fcfci ft fcWfBttfls-fr* (1.1) «ritAbfc«it«:W-r-6p i - ^ 

fc6 £ £ « £ 6 M«f $ b < Y dt 2 ; ° i*«X*fe«5.r £ #S rBjM««5««Affi5> ; ?-^( i-1 a - 1 .1 j )v'*Erp) 

axis) j ■ttJSSf**s**i:ft-5*lRlSr, \ ragfflr (fkst SSllpi^ffi^^l la-1 I- JO KWE&EPibD 

axis) J **JB*f**s*/J\i:ft«*.lRl. »«tUT. : Fa«<* **»ffi4r*rS.'-^^^Erfi.*»*/^ffJP«E^<S 

(transmission, axis) > f^a^^ft^: ^ ft 6^1^^^ ^ Bl'Oo f f- J: 0 t^; «ft*/UO ±SS 

5 ■'/■- (14 a) S (l 1 a'-l 1 e),^T 

■ [010 13] "-^ c ■ . Sft.d 4 b) (1 1 f-:l-,l j) " 

[»M©»*]**»!Hf* aw*«* 40 'fef*. JIKttfciB^nftfc <±T^fc)i fcErt-^S. 

*J:t«H3MltbEllSraS3E-r*^t^J:9, ^HMfeJc: (Ma, 14 b) iS»<o*«»A1S^ 

. «fe^±ce^^ft<, ^^KEfpj«a^e-K*fctt7k .(l i a; l i b; i i i'-'-ii j ) -.mfrm^fa ' 

•i-SS-tK*au.*i.*»lMHEa'C3) .■■■*r.Wt/5iffli-S.--- i'l g) fix -Vlitfaik*iftlcElftf:*i^Ha.©.o-rifci5% 

(3) . T = sin 2 (2 </> ) v sin 2 (nR e / X) ' ■ "T J: b f-> R3*0@JE^igV^ , Sffi.(i/4.a, 14 b) 
*fv aWX»*OBrtil«»fc*^AWi«^« ia#^#tt**tt^^ (11 a, 1 i j ) tS^TK 5 ? 
5tK<OffirtaiSttt^ST**>t) ; itt. 5tOftfiT*fc lrEfp]*Ufc*^t?*>So ■ *»*^**««^*«* 

;*lt> R-e.«:<" Kfi^.^*5Jt6aW3t»#^Brt Stt^^ (lie. l l f) laff^iltrEr^Lfc^ 

u.*-^— ^ffir*fee 0 .-*»w-ett. : aw*«*^ ■ mm<oMMz±9mfat>mte*z<D&.'' mm 



(6) 
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9 10 
(lib; 11c, lid, 1 1 g, 1 1 h, lli) 
-C*>9. Ztib&o f f O^J:t)t>^E(-SBfp)i-5o 
L**U ***/K^±a« (14 a) flO<0*Mfc*fitt# 
•T* (lla-lle) t TSffi (14b) M4>&ttfMI 

tt^-(llf-lij) 

(±T»»te) (cgarpji-^ctfi, of foRi^s 

lr x -7K¥SH^S-lr/i>t. 4 -tS« (2 4 a) £TK« 10 
(2 4 b) oHtiittJM&fc** (2 D^JfAlfciJS 

(2-1)" 

;^±ifi (2 4'a') iTS«'(2 4b) Jl*;h^ 
*U'BlWBt"<2 2 a ,' 2 2 : b) 4 £H®f (2 3 a. 2 3 
b) Sr^S.'lBffii«tt*tt«*tt^^ (2 l a -2 1 
e) .*SBl^S*6«tB*^i-fe. , --RDf*Bai^l«07tr^ 
^faX**.' «Si«tt#JR*fttt^:'(2 l a -2 1 
j ) .liimffiSrHWDiT-S.WIfeSrW-rSo :7k¥iE[pJiS^/v 
<DmumJ£fc&v^ v m 2 0 o f M^-f-J: b «tfe 20 

WH|»t-('2 1 a - 2 l.j ) f4,. *K«jfc7k"?PfcEl*J 

a-21'j) ^r^T— (T'Pf/Uf^) 

(2 la -2 1 1 j) ttv-'o.f. 

f <Dtitm* x> *>mmjjmzmfa'tz> 0 fc*fu sse (2 

4a, 24 b) ififiF^*»««Kfitt^ (21a, 2,1 \ 
mVM&m&¥-&2 1 - d ^2- :^ :m*mm^\% in -(R D 1 R.D4)"|j:v'*ItiS«S^ ^. tt^^. 

[o o i6i03ii ^m^o^^m^^m^ \ b\^nm.m\&mv>.y tv^ (RDi;R. 



« (3 1 a -3-1 e)"ORfiffi©S» (NL) «r3SW3£ 
.«r<*aS-jE«t«Lfc*ffi (PL) <D¥*&fl §BftfS£ (3 
2) -(RD) iRWT^Mffifcft*. * 

^OiEltfgO¥*&*r63fcSW^ft (3 3)"-(Offirtig« 
$4 (SA) ^M^IWU 5M:f5o iot, 

tonmffiinamtt-ensmfom- (3-2) .07 

(RD) ■4aM*»^ffirt31«tt (SA) t-OA" 
ff (6) &mn#)\z4S- lfft*J:5fcBI«1-nf*J: 

*»R1?tt; , *.aHX»* > .-(3 3). 0®f*)a§ 
ffltt (SA) 'i«3felHI:(3 4) (DffirtSit* (TA) t 

*;*(3 3) ■Offirtilffi«|.;(S-A).Wl ISflUfcUTaWX 
«fl:^5E{#*fiI ^ffi S ffiftK (34) <D® J*)8®. 

«<(ta) «u isftijt ci:4i3tiK«>aff^n^SKft#: 
[0017] H4f±. 5 ^^KBl*0H«*« 

f4<*;<«^--KE«i**-fe^ d o) -.■.»a*7^Mfld^ia 

■ Sfrfc— »*<D«R<B3t4R (3 1' A— 3 4 A, 3 1B- 
3 4B) 7 41 b (BL) ■''^F 

gafpJ^Siryi-- ( 1. 0 )• fS, 1 0 1 Ufc**iryi'fc«3 
-T£o SKft^/u (10) o±TO?tf^M"<Rb 
2v RD3) tt, W-^*rt-(S|EtT) l»R4B3fcK 
te, »*t;v.(I : 0) ..«I^6-h ,(3 1 A, 

3 1 B) -,'SB$Wv(3 3 A,. 3 3 B) frXimftm 
(3 4'A, 3 4B) d^OWfcaJI*^-C-V>* 0 -'- , **»- 



l)<s ^S*tt?rtt5SWSSft (3 3) fcJTtMI 
*Bt (3 4). oS(Ji*d*6**.. H3l^-r«P3<l*« 
tt/**«*ttl<3 1) fc»W*»f*--<3 3) £<Z)Pfl 
{rggftjgl (3 2) $r*-r$o :3t^S*tt® (3 1) 
.**fSn*«ft-fr«-(3 1 a-<3.1-e)(l?I^t 40 
*>5.;H8ttft^« (3 1 a -3 1 e) II, 5H^Kf± 

M3t«pfr (3 3) :©iil:»fC««LTt>5, R$£ffi£: 
■*«*H 4: ©BO** / tt^.R«JMfc** £ SB 

mm** e> a> mm & mim-t: z> k# o r ad l t ^ 5 . ¥*s 

W5H3-|r^-rJ:5te«»*«:»k*-frS4:, flIRffi* . 



*#fa&KWfctt*5.- 8?B3E»#-.(3 3 A, 3 3 B.) 

(Drntimmm (sak ; sa2)<^^i» (34 

A, 3 4 B) ©Brt3H(|l:<TAlv T A 2 ) f^:, RS 

M^^7tv^fS] .(rd i , rd4) tm-¥-m 

1 (3 4A, 3t4.B):-"tt;'BrtaKB*fc (t.ai, t a ! 

2 ) #Ei^a:3M-SJ:5 (^.o^^ayu)-. teE«**t 

.[0018105 li< -<>r KBBrpj3B»**^3S«^*5ft 
/i- (ro) *.-R««<k*4ib**.tf****tt« (3 i 

A, 3 1 B) 4r3t*«*ttSr*-t"6aW3t»# (3 3 
A, 3 3 B) ^dSttWLT. ft^m 
(3 1 A, 3 1B) ^RSttM^7fcV^ 
Fa] (RD 1 , - RD 4 ) Sr, t'V^ffi] (R 



(7) 
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D2, RD'3)^(lS«TW8Sffil:R3llfc:tl:J: 

9, ^■KElW****' (10). 

(3ia, 3 1 b) :4>nmmMtmb#*UBi (* 
e~ g ) ur. 3t^w«-Mfst-r.5b -tLt, ^ 

KBW*»-te^'(l 0) +*»©|0rafcMSfcElR)L 
T^S»fif4#^Ultt:\ SW3t»ff- (3 3 A. 3 3B) 
G>3te**;W£a**ttS (d, h) i:iJ:5fcR«-SixT^ 
6o **3> :iSlB-3fc«f# ( 3 3 A, 3. 3 B). .fclBAbfc* 

"Cfc*. ; j 10 

7K¥BBlPj?SSrfe/H'.(2 0) . »ft*^HfflltlEa*tf 

3t— *f^«P3ffi*S (3 1 A-3 4 A,- 3 1 Btt3 4 
B ) *5 <£ y & y. 4- H (B L )*/> b!'* 3 7j<¥ : @E^* 
S-fer^ ( 2 0 ) >t$. M 2 |c» Ufefti-JrvVKWa-ir-S'.' 
^ir/i- (2 0) ^lT07tV^[R) (RD^^VRD 

3) ? -«t,:K»*l« (KW) ■■C.*>6o •fflR«3t«^ , *R 

'(2 0) «a>6>. •■JtWJMtt^S-rA;. 3 1. 
B). ..:a8B36W<* CS-3A^.3:3-B).*J;OMB3telll;(3 20 
4 A. 3 4B) dS^^«g{C3»^.$tbT^5 0 
m (31A, ;3 1 B)" ©R«tt<k^*<07 try^:*fil 

(rd i\ rd 4) *rDe-r.5.jfta"t/^7 trv^ 

ft CRD 2. '-RD 30* ^liCT^^I-fc^o 'i^U 
Rftftft^o^^^^fil (RDh RD 

4) fi, n*ffi^*lftt»M***BB^jEW«bfcV*& 
*Jft©KWICtt5.;aWi»# (3 3AV 3 3.B) O 
ffirt«'tB«l" (S A1. SA2) *5j:t«B3ftW,(3'4 A, 

• 3 4 B) ! OBrt3*ai*|j(TA 1> T A 2 ). : fi %1 . 
^^^7^'^*|p] :! (R-D lv, RD 4) -.fcShsTOff^tt. -30 

H &A:-A< 3 -.43^ Jfi^ffirtaiB* wCTi A--l\.- T-A-2)': 

[002.0] m T&^frw-mLftmwi&m^mmiz&rtz 

(20) nSiKA:^«b«r«tr%4W^ttJI"(3 1 

A, 3 I B) i-****ttt*tSa!W}«* (3 3 

A, 3 3B) *tfttWL-C\ »*«I»J:4MM-S. ft^S 40 

(3 1 A. 3 IB) <D^mt^m<Dy^^^ 
ft (RD lx RD4) Sr, «ufi1r^tf> 7 t'^^ft (R 
D.2 , - RD 3), tf4RW©H«l:K£ tfc^ i 1^ «t 

<9, *¥Ernj«fl"t^ (2 0).©«fltt^i*fi* 

Itl (3 1A, 3 1B) ^RiWk»HW(a- 

ipj*ss"-fe/u (20) ^*«R<ostirw^*i:^iaiPjbT^ 

SWfitt^Ktt. (3 3 A.- 3 3 B) 60ft 

(ds h) -T*J:5^Ktt-aFtbT^6. 
tt*5jaW3E«* (3 3AV 3 3B) ^IEAbfct»R 50 



[00 2 1] El 8 te, ffiRfi3t«0«^ *»*S:^-r« 
*B|-Cfc6p ^8 CO a i<Dl»«fi, 0 3-C^tfcgtS 
*W*«Hfi#«fc«*51-*. a- 1 coffittattnflUfeK 
fi. n**<b«:««:*tf3ei^»*ttJB (3D 
*tSrt:«i-*a«*#lP# (3 3) ^t>'M (3 4) 

ft (RD)-.kaW3t«r* .(3.3). (Olffii (SA) -fc©. 
^S«^®p1J^4 5', T?*>9\..aW*i»# (3 3 ) cog 
.(SA).^.«36BI.-.(3 41 GOigiiia (TA) flSIK 
W l:«T?fcS„ « B a . 2 W . HWMfc-ff » £ 
*tf****»S:(3-l) . #¥**tt**1-*aW£ 
^ (33) .*3J:t«H3fcJIII (3 4) ^roHKic«S§tv 

-c^s 0 Hwtft-ft^o^ir^^rti/fRD) taw* 

««c -(33) cogffiia :( S A)* i OAtfttSIWW^ 4 5 
;^fc9v 8«$»*y(3 3) Og*S$i& (SA) 

m (3.4),,©ais«i!(T.A) ttuww^sis-efcs. 0 

8 60 a 3 OOB^fis -tt©aMX»# (3 3 a, 3 3 

b ) ■ **-r-6ijv.*»wrtt, — ttoaw3t»*^ 5.*>. 

*ft<-fc*-«t: ; «-Ctt3 3 b) i>K Mft^tz7£&&m 
J£-T«J:5l^'-**«3Sr.ttJi (3D *5J:t«H#Bt:<.3 
4 ) kEBSnxv^fiJitv-^ftte^ Rtttft^«i 

<D7\*^iyj}fa (RD).i-feWlP^fr(3 3b> 
(SA2)i''tWMttlHtftlC4 5° 

^e^aw^ft (3 3«b) o'3S+@*4 ( s a 2 ) tffl*a 

(3 4) : C0aig« '•(TA).' : ttlHfW^Wf-C*>So: i a 3 
Offi«t-Ctt^' t5--*^aW3t»* (3 3 a) 

<oa«£w«^.\awB.tt.:(s,A i > ■.dsntt^k-&(fc^9 
^^^^^(R.D) TV ^m^^^ 5_-feE«-i. 

'(3,3 a..:. 3 "3. b0?,-O:U\1?^ 

5J:5^'-**»*ttJB (3 l) i3Xxmxm,lZ 4)«' 

fcE«**tTV^5 0 ..i-ftfo^ R«^tKD7 

^fol (RD). t— tt©aM3t»fr (3 3 a o 3'3b):C 

3l*g# (SA;K- s a 2 ) t<bftmte, ^filtHSft 

l:4 5'° (3 3as 3 3 b)- 

COg+BW (SA1, S' A 2 ) <*r fll^fcJBi (3 4) C0ai@tt 
(TA) V^tltUKWlwWT-efcSo.'.a 8 ^ a 5 
<Otm^i>. — tt*aM3E»* (3 3 a\. 3 3 b) 

(3 1) i3j:t«H36)K (3 4) ^ESS^Tt>-5„ ; i~* 
R«^b-&«J0 7 t^^^lpJ (RD)^-ftbS 
§B3t«rft ( 3 3 a . 3 3 b) Oiiteffl^ (SAKSA 

2) toftm*. ^-rtii>mnm-4 s- -c*5,--** 

3-1 •)' fcaS^aWXWfls: (3 3 a) 60ig*i$4 
(SAD. £fii#flS£ :(3 4) oaiStt (TA)-il.SS 
W^Sil-CfcOs ^UTffi3fefli (3 4) Idifi^ai^^ 
*(33 b) (Dmmm (SA2) ct^M (3 4) <Djg 
.SM (TA) fi. *«»fcWC*>5. 



13 

[ o <r 2 ?] 'H 9 wu- ttmmyt&(om<D&* *ffl«sr^ 

^»**4r#i-6aiM3t«f* (3 3) ;'R8Wb^«: 
*td&*»:frttJB. (3 1) ttJitfflMfcjK (3 4) 
Nft^SJI £tlX^Z 0 RMft^O^tV.^^ (R 
D) tmWXftft (33)'OiBWlSA)"iO*Ili 

HK^tn 4 5 • -cfc 9 , .-aw3a#* ( 3 3) ' <om&$& 

(S A) tM^tm (3 4)' ^aiStt (TA)-. tt*««JlC 

(3 1) *5,t]C«H-3t« (3 4) SttTV* 
So f -(RD) ia!83t»# 

(33) Oigffitt'(SA) t^S^SW:'4 5' *C 
fc$OaW£«*'(3'3) ^lffi«/'(SA) fc.ffiftfflt 

(3- 4) , .£>aBMfc--CTA) iiHK»J2iaift-e*>'5 0 1119 

Ob 3^iM;ift«Wift* ;, (3 3 a> ;3 3 b) 

£ * 5 ft^Jl^ttS ( 3 1 ) ■ ■* fXMtifcK (3 4) 
tfv^ft (RD) t-WH^ (3 3b) cog 

SP^##^(33b) (Diw(sA2) km%m (3 

4) coSiif* (TA) ttH«»K 5 FfT i e*>-6 0 b3cotg 
t 5— *G>aW3»M* (3 3 a) ft 

^ '(RD) fcRKWlsWfcttS -fc 5 J!i««S*LT 
l^, EI 9 CO b 4 <Dl»«Ttt x — tfiCCOSW^fiFft: ( 3 3 
a\--3-3-K>-'feV^ixt>/.»«Ufc*ll*r*JBi t S"J:5 

3U-),^^^fi^-X^40J^-iB»v ,30, 

WKSAK S-A2)* tOftffi4vt^"fttt*WW^4 
5° 9 — *©SW30*# ( 3 3 a „ 3 3b)'COg 

«n (sai, s a 2 ) ■■kmytm (3 4) coai®» (t 

A) te> ^-ftttHHW^¥?TT-S>-5o S 9 <D b 5'60f® 
ittv^SSJfi* (3 3 a, 3 3 b) cot/vfn 

<>.-ii(rjeufc*iM:»ja"*-*j:5fc, 3 
1> *5±t/«5feBt (3 4) ttizmztix^Zo Wfc * 
HMft'pte^7 tr^^^fp] (rd) izitfcrcaw 40. 

£««*: ; (33a, 3 3b)' CDjfffStt ( S A 1 > S A 2 ) 

■■•< 3 i ) -«-j:tffli3kiR (3 4) >a»b&c^nx*tt 

(3 3 a) Oaiffi"«-;(SAl): fc«»J«(3 4)'.OSiS 
# (TA) fl, *KttK*lt-C*>9\ -tUTJt^S^tt 

Ji (3 1) *5j:tfOI3t« (3 4).-|CS^»W***# O 
3 b) C0g^@$i ( S A 2 ) iffiSteJR (3 4) ^®aS$* 

(TA) f4.-"Jfc«tt^sHSf-e*>5. 

[0 0 2 3] [»RiB3fe4E^**«Ht] -«IRffl3t«tt. 
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fo\^mi&^mth&&^*^^ktimiz^\ ytrnm 
*im&±xfmw3ift#<oyt¥#)&nk ttn tib^: 

(1) -e^ftSixSRe u^-^-v>a^tti3j;t/TE 
it (2"a)'*fcft (2 b) -cjea^tt^Rthv^— 

(1) R e = (n x-n y) X d 

(2 a). Rth= [:(n2 + n3)/2-nT]' X d* 

(2.B) Rth== [• (n x + ny)./2-n z] Xd * 

**OJffl«f*-e*>9-; nytt,'*W*ttl*fc(iS!ia 
*##*HrtiS««i^H*r*-x?*> 9 ; 'n i f* x .ft^g;* 
^^JB^**ffl<«*/J^ffi-t?*>:9 ; n 2*5 J: On 3 
*^S*ffiBO^MOJSW^k-efe 9 ; n z ttv v a 
S^'W^JH^-efc ; *.Uf. d f*5fc^ 

COR e'-V#.— y*— V.g! ^ffifi N ;M-'ft 7!>M l'O.O ri mX&> 

^fiifi> 4 0 75M2.0.0 nmt*Sti:W^ blV ^ : 
fc. 3fe*S*ttItliV aSf^coifecoS/J^ffico^^ k 
7«(&J±8:mk<bj$m (0) 2-0'7IrM5 0° ■ ;T*5 

[0 0.2 "4] : -aW3E»ff«>»* U^^-^i/a yt 

■-■.^a^'-b^/^.mh-.^ 0 M j 

1 0 0 0 nmtfc^rH^I tSR{13fete^7K¥ 

W3tl***:fflV^»frtt. :^tlh<Dimmm ^Re 

> 3 Vffittu 0 1 0 O n : t 

U<, RthU*-^— i/B^m*,- 1 0 75^1 0 0 0 n 

X ^ ;w ^ ^ fc * y * — *■* — : h 7*4 si* J* k co^f 

R e Uf— ^a-V.ffiifiV 07!?S3 0 nmt^6:i 
3ft«ff*.U<, RthU.^— -r^->3 ^.fflfi, :- l 07!?S1 0 

7^;UA(^R e 1/^-7-^3 yfll 5 7!;^1 OOn 
mt^^ tm% L < , Rth U^ 7 — r - > 3 *fcttu 
1 00753E1 0 0.0 rimTfe^r i:^^^ " 
[00 2 5] «»nottA»^S1K^». 7fe¥««^ffi 



(9) 



1 1 - 3 1 6 3 7^. 



15 . 

l/^-7-v/ 3 y^lll 4 0 6M7pbnm^fi 
lO^fiX^fiC^^Tt^. 1 6 nmKTtl>* l &i' 

10 0 2 6] 3ft*»*ttJittn#«ft 



16 



10 



20 




tt x fcXift (C Destrade et al. , Mol. Crysr. Li 
q. Cryst. , vol. 71, page 111 (1981) ; 

ml *flMb*iw, no. 22. «a<o^, S5$, 

SBl 0 2-0.(1994) ; B. Kohne et al. , Angew. Che 
in. Soc. Chera. Comm. , page 1794 (1985) ; J. Zhang et 
al., J. "Am.; Chera. Soc, vol. 116, page 2655 ('19.9' 
4)) fc|E«£*tT^5. RSW^(DMHo^t 
te; »M¥8-2 7 2 8 4MiJ:ffitt^fcSc RttbWt 

( I.) tSt)S^5<k*»-(?fc5C t t>W* Lv\ 
[0.0 2 7] ) % D (-L-P) n 

■ !S-c*>6o RM^T (D) ©«*:aTfc»-f, £*T<£> 
■#«K*5^T, LP (*fcfiPL) 'tt. 
(D fcfi^S (P) fc:o»**te**r^i*i-S. 
. [ 0 0 2 8 ] 



— PIT 




[0 0 2 9] 



(D3) 



PL-N 




N-LP 



* * [<fb2] 
~4) 




[0 0 3 0] 




[00 3 5] 

[0 0 3 4] 50 UtS] 



(11) #B8¥1 1 -3 1 6 3 7 8 

19. • 20 
(D13) (D14) 




Ml : -O — AL — ■ ; . , ■ •■ <• } 

[00 3 7] 5t (I.) (C*3V>-C. Hffi^jgigg (L)> ■• L12: -O^AL-0- | - m i 

l^'T/^ l^^S^T/^ - 7 !). - l>yS vi -■ IJ3: -O-AL-O-CO- 

COito ■r^N.H^^^O— ;^-f.S— *3J:tF-t*bb©ia* L14: -O-AL-O-CO-NH-AL- 

■*fo*a»fc-*^»J:>»*ft^ U5:.-OtAL-S^AL--. 
*W*Ul\l-:n«0St>SS '(D. T/U^^fi^T L16: -0-GO.-AR-0-AL-CG-. ; 

]i tt - G O - , r ; - NH - , -O-teXTf-S- 1-17 : -O-COtAR-O-ALtO-CO- i 

-fr>5> •/* ^^Itf^Saft^lS:** , 30 . L 1 8-: - — -O. — G 0 ±z A.R,— O -,A,L - Q,# A L -£> ^.C 

-&t>&feZlffi<vmm&^1b> Z S II • -O-. - ■ ^~—^*iu:-„: ... !;■■*;•*; „■ . 

• flW?ii»*-.<-fc) ''T^^r ^ ym^ ) T A J ^ l^>Sv ^- < L 1^ : -..7h@ -~G-Q t A R:r- : O.-^AvL A L— 6 - A 





L20 


- S 


tAL 






*t>#*Li/\, T/^i/yi^ii^i^.iMi 


L21 


-S 


-AL 


-o- 






L22 


-s 


-AL 


-o- 


GO- 




L23 


- s 


-AL 


- s- 


AL- 


mm*m*. enmi ox-fcsc^w^u\ ,-. . 


L24 


- s 


-AR 


— A Tj 





[0 0 3 8] -ffi<Dm&m (l)* ^^T^-To.fe . [op 4 o];5t (r):<om^m (P) .te.\&&BLl&<D 

ffiias.R«»=»r (d-)- wfrfru- ^.fid^a^ttfi^p)., 40 ««^«?cx*^-rs.':S'&f4«^(p):- <D«*rH"!i>fc3? 

U:j£^-r.5o ■ ALfiT/U*l>^a*^:tt7T/U^^i/>? iv . 1 . ' ■ ' • ; . 

S, , A'Rtt7y-l/ya*i«t5«. T;^l/^ [0 0.4 1],, . . 

X.-iT/^^vvi^iW-y-^Uf^att,.**!?; .[<bl0] ■ - \ * \ 

.... ; (PI) (P2) (P3). . , . ■ . 

, -rCH=CH 2 — CECH . — CH 27 <?3CH ..... 

[0 0 4 2] [<bl u. , 



21 



(P4) 
— NH 2 



(12) 

(P5) 
— S0 3 H 
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(P6) 

P N 

~~~CH2 — CH—CH2 . 



[0 0 4 3] 



(P7). 



— C=CH 2 

OH; : 



* * Utl 2] 
(P8) 

— CH=CH-CH 3 



(P9) ; 

— N=C=S 



[0 0 4 4] 



(P10) 
— SH 



^10^ Ut l 3 ] 

(Pll) (P12) 

— CHO —OH 



[0 0 4 5] 



(P13) . 
— C0 2 H 



★ ★ Ut 1 4 ] 



(P14) 
— N=C=0 



(P15) *s\ 
""~"C H — C H "HC2 Hg 



[0 0 4 6] 



~— Q H =C H — n - C3 H 7 



[flSl-5] 

(P17) 

— C H = C — CH3 



(PI 8) \. 

o ; 

.. — c'h-^CHo 



[0047] m&&m (p) ^fiftx^ttx (p •= 

1 x P 2 . P 3 . P 7 . P 8 . P 1 5 \ P 1 6 , PI 
7) *fcf*3L2K^>S (P6rP18) tfeSr^W 

^ l^tt^SfPfi-&ttS (Plx P7". P8. PI 
5 X P 1 6, P I 7) tfc^r UV\ 5£ i 

^T-#io *^»^ttJl^i¥Stt/o,- 575H0 0 
[0 0 4 8] Bffi**fcn««ft*«*.- E|pJ*««r« 

-^/U^-/Hb'&^-(*S#l i F2 3 6 7 6 6 1^,^2 
3 6 7 6 7 0#O#W»#|E«) . V^—TVl' 
<*S4£fF2 4 4 8 8 2 8-^MJW*fiB*) : . a -^b* 
*«»3!r*«T^i3^ ^t4wH*mftft 2 7 2 2 5 1 ' - 
2*W»I»R*» , (*S#fP3 0 4 

6127t|, 1^12951758 ^<7>£-9iS«iESb . h 

yry-/W ^/-^-^-^ P - r ^ / r^-yu 

^rhytroa^b* (*S«pW3 5 4 9 3 50 '46 



6 0-1 0 5 6 6 7tm *BWff4 2 3.9 8 5 0-S- ■ 

4 2 1 2 9 7 0*HJft«Btt) .3feS«BHM 
*J^ffiffl»tt;.i-J6*«^®»^0 0 . ; 0. 1 7512,0 It 
^ bi&miZ V<\ . 0 .v 5.B15l«4tfc5-^ 

IS, 2. 0 751 5 0 §^ ^ ^^.;t . 

< N 1. 0 -0 :7bm 8-Or6i^:J^c-OT?-£fe*> &&*£9»a%(&? 

[0 0 4 9] -DEMKI EWJKtt, -**Wtti©H«- 
«^k**«)ErtJ*lPl«:a3rr 5«tB*r*i- 5, BEAST 

uv\ #y t*n/i,T/u^-^ N #4bi>2Ky^— 1?4> 



(13) 
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Mzmx-TZ ^tX\ -R»lfrffr&«Sr*9-fc:ElR) 

Sfri&s 6 a±OUBII»»5» (»* L < B7^« fc ttT 

UV\ ii»S^JWi."-S-. -C (CN) R 1 
-NR 2 -CS-^J:Wtl^»^M^^- 

tvZ> 0 ifSR 1 *5J:t/R 2 I*. *Jve*U zk»iR^4;fc:' 10 

«t*t»J|t^*** 1 M6 (»4 b< tic. £i . 

[0 0 5 0] #y tr=/i^T^3— «/W*B«fc**it»*: 

tt©.r-fe^* (-C0-CH3 ) to—ipi^-fcxm* 

9kffi7Si±(OTiy/U& (-CO-R 3 ) UHa#&*.*Ltf 
<tv\ R 3 6:a±ollBJISlR**fcf43!r 
#^S"C*>So ..i!TJRO«tt*y •tr^UT./U3T-y^ 
MP 1 0 3, MP 2 0 3. R1130; (**) 

s> trivet it* v emkkfbi'** mm ^y.^ 20 
*ut\ ^y t*— jvtjv^— vKoa-e-ktts 2 

Bl^*ffiSr, ^frWfr-C— *l§l£i*5 

■ftfot, eak», n*«ft-&«*Eiarsfc«>«n« 

S) ft»MX»*tEffiBltOlBfcK»+<5i:^36S»4U • 
[0 0 5 1] [aW3fc«ff« 'jEoH^H '"■ 

a*r*:*i-sawft# y r. 4 l 

fc6r^M« 0 :s<DB^JBflrS:*--*-s#y -r- : 

SrffiE[P)S^T»fcsKy-e-7^yuAW: H -#te*<Z>ffl ; 
»«WilH -t^Jtifctt. . Sulfite— *4fctt ..40 

iO0:5ft3t*Wttk*»rs#y^:-7^/Wii«raW 
4. U. . A Oitll » L*»* R&® 

ir^vMr^P — * N h V Tir^uiryun — #<a4*L 
60 #y hiSit^-fe^D-^^x/^^ 
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^aM3£»#Sr«JB#:i:bTfflv^-ct>J:i\ -&<nmw 

[00,52] aw£#tt<&ii*itttfu #y-^— ^-f/PA 
i?*»wos6*36s»bn^»&t aw***®* 

Sf*. 2 0 7!jM5 0 0 M,fflt*55i*»*l>i!,\ 5 0 

m^S4 fctt a o ^«f««L3® SrSIJfi-r -5 - t U 

V> 0 .aw*«f*^)±|j:v.»** (T*9« iwttt 
J:v\ 3R*ttaKy^-.(«. i^^^v) (D^ 

0. 1M2 /zmffo^^^^ U< . 0. 27bmi 

. , [ 0 .0. 5 -.3 .] < -J«ateK3^ffi*K.t.^,, ,,3, C?^«3tK^ s 

Kcoaawiil V^/^^ 

p^^ffiR^sxfi: anA^tr'fl^KoftnRk u 

«©»BW*fflt^5»*f4* «S^4 LT^fW^tt 
ir/un:— ^^-f /UA^r^iN^r t *s#4 

5C4^»4 Ll\ ! * • * • : ' . 

[0064] [»P3«S3t*R(D»ie] *SR{l^ffil^ : ETF 

«#±^E[ft«**rtu^aw*»#^»a*iRi g§*s 

»4^lDj* s '-a). C4 5' tO«ffi-CBrR]flg^7 e*^^ 
m*mi- n EfijBlo±Jj:****ttJB«:*«Ur 



(14) 



25 



[0 0 5 5] : m&^^l *»W^)#IIR*3feKtt.'. 

0 0 7512 0 0 0.nmO|61tfc6^^W^ l<, 1 20 
5 0 75M1 7 0 0 nmCDlSH'C^Si^^^^l^^ U 
<;-5 0 07I?Il 50 0hmO(SHT-feS^i:Mtff 
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= xd) ttl »ffi:«»ft*Paac$*6fc«)lJ:, 10 0>V 
I20 0 0 nmO«I-CWriW4L<, 1 0 0 7!; 
1 1 0 0 0 n'm©«l-e*>5 ^ t * S E> t»4 L < ^ 1 
0 075?7. 0 0 nme^$EH"Cfc£>r £ jlt*?^ l>t>\> 

(NW^-K) jfcfctfy 

[0 0 5 6] . v 

imrnm mmmn 

m 1 mw%$fW<om&) fsioo/imohyrtf 

;vt;wo- *:7vf J¥£ 0. 1 jzmCDif 7fvf 

6 nm-CJHU«U3t*lSMX»(*:(^R.e U*^y*—> 3 
^ffittO. 6niru 4UT> RthU* — x — v'a ^ttfi 
3 5 hmt'footo 

[0057] mfam<oM&) mmw&fti*^??- 

^Vn-^-^^Sml /m 2 6 O'CCO 

lit 6 0 8\ : £ ?> 9 ox^tajs-c 15 0 «?f£lft L 

fc 0 &t^ : * 1 »9B3t«r*.0»i«l 6 3 2. 8 n 

[0 0 5 8] 



----- -^yU^^ ■ 



l 0 figrgtf ■ 
3 7 lfiftSB 

.:.*:o-^-5»««-. 



~ 3 v'- "* 



[0 0 5 9] 



* ^ [ftl6] 



.. — (CH 2 CH) 87 9 — - — (CH 2 — CH) 0 . 2 — — (CH 2 — CH) 12 .o- 



OH 




0-CO-CH a 



[0 0 6 0] .(ft*»^tt»©«?*):ErtjBl±^. TIE 
(ORM («fttt) it^m* 1. Pig, a-^U^* 

(V# 3 6 0, *BE*»^*-(«) *) 4. 06g,t 
/Vp-XTtf-h^f l^-h (CAB5 5 1-0. 
2 X -< *>^>^$;&/M±K) 0. 9 0g. 
*Ti?^ — h^f l/-h (CAB531-1. -f^h 

v<5r ^ 0 . 2 3 g , ftm&mtim W 

*a7-9 0 7, fW^-tt«) 1. 3 5g. 



0-(CH 2 ) 4 -0-CO-CH=CH 2 



#J tt-WaT-DETX, 0*{kS!l (») K) 0. 4 
5 g£: 10 2 gCD/^/U^/U-5r h^jrjg^FUfc^ 

lu«9Wtt, 1 3 O'CotmW^r^^FrBiPSRU R 

l"3 0t-C12 0W/ 

• KLT> 3t^**tt««r«J«Ufc. **B4 6 nmTW 
50 j£Lfc#^»#ttJi<DR e — > a Vffif* 3 8 n 



(15) 1-31 6. 378 

27 28 

m-Vb-ztz. &tz, PimffibmiMVM$.ftftMt(0?8<D * 100 6 1]. 

A* (IHftft) I4WT4 0' ffoo/fco * Hb.17] 

R 




[0 0 6 2] (jff 2Si^<O^S!) 2 , 2 ' - t** . (47^* -fl?*-tMWW Lfc„ tt*-5 4 6 n mt*i'JS Lfc 
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